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Abstract 
This research article presents the qualitative development and cross-cultural pilot 
testing of a new instrument measuring emotional and cognitive processing during 
disasters. The instrument was developed according to a theoretical framework 
based on narratives from survivors of different types of disaster across Europe. 
Peritraumatic emotions and cognitions were assessed at three different stages of a 
disaster. The pilot study consisted of 311 participants responding to the questionnaire 
using scenario versions of disasters as well as 25 survivors working through the 
questionnaire using their experiences of real disasters. Both types of analysis were 
performed across seven countries. Differences in emotions and cognitions during the 
course of a disaster were displayed. Also, gender, the type of scenario participants 
were allocated to, and professional experience of emergencies led to differences in 
item response. As there was little difference between survivors‟ and scenario 
participants‟ responses, the use of a scenario in order to test pilot forms of 
questionnaires for purposive samples with certain characteristics such as limited sizes 
or access can be supported. For future research, the instrument should be field 
tested. It is envisaged it will be beneficial for a cross-cultural understanding of the 
influence of peritraumatic emotions and cognitions not only on posttraumatic 
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psychological outcomes but also on related behavioural responses displayed during 
disasters. 
Keywords: Cross-cultural development, disaster research, pilot study, peritraumatic 
emotion and cognition, risk perception 
 
In the last few decades several major disasters have struck Europe, for example: 
floods in Poland, 2010, Czech Republic and Germany, 2002; earthquakes in L'Aquila, 
Italy, 2009 and Marmara, Turkey, 1999; plus bombings in London, 2005 and Madrid, 
2004. Of interest is whether people‟s responses to disasters can be generalized or 
whether they will be unique according to the specific circumstances. That is, will 
people‟s behaviour during a disaster follow a similar general pattern or will it vary 
according to surrounding factors such as the people‟s prior knowledge and 
encounters going into the event, what they think and feel as the event unfolds, the 
environment in which the event occurs and to which the people belong, or even the 
type of event itself? There is reason to believe these circumstances surrounding 
people‟s experiences of disasters may be relevant for their responses to disasters and 
may even interact with one another. For example, while fires and natural 
catastrophes such as floods, storms and earthquakes are among the most common 
disasters in Europe (Preventionweb, n.d.), public and media attention is mainly 
drawn to man-made disasters such as terror attacks (Grimm, Hulse, & Schmidt, 2009). 
Therefore it is possible that people‟s perception of the threat or significance posed 
by disasters may vary according to the type of disaster instead of, or in addition to, 
their exposure to disasters. Regarding people‟s feelings, fear is often the most 
reported emotion experienced during disasters (e.g. Prati, Catufi, & Pietrantoni, 2012; 
Sotgiu & Galati, 2007). However, while the specific characteristics of basic emotions 
like fear, such as rapid onset, automatic appraisal, certain aspects of antecedent 
events, etc., are universal (Ekman, 1992; Ekman & Friesen, 1971), recent research 
suggests that the intensity of emotional responses and cognitive appraisals during 
disasters differs across cultures. A study examining narratives from European disaster 
survivors found that not only did the narratives differ significantly across countries in 
the amount of reported emotional or anxiety words but also in the use of descriptions 
of cognitive processing (Freitag, Grimm, & Schmidt, 2011). Also, culture's influence 
has been shown on risk perception without it being related to rates of actual 
exposure to terror attacks or tsunamis (Gierlach, Belsher, & Beutler, 2010) or 
explained by individual exposure to terror attacks or symptoms of posttraumatic 
stress disorder (PTSD) (Steger, Frazier, & Zacchanini, 2008). 
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The above research may demonstrate links between several surrounding 
circumstances, but can one go a step further and draw a link between these factors 
and people‟s behavioural responses during disasters? Several recent research 
studies focusing on survivor narratives have found hints that human behaviour during 
disasters (e.g. preparing for evacuation, seeking information about the situation, 
etc.), as well as the victim‟s surroundings (e.g. being in a familiar place, being with 
relatives/known persons), can be relevant to not just emotional/cognitive processing 
during the event but also later posttraumatic stress (Grimm, Hulse, Preiss, & Schmidt, 
2011a; Prati, Catufi, & Pietrantoni, 2012; Sotgiu & Galati, 2007). 
People‟s post-event responses to disasters, such as posttraumatic stress symptoms, 
have received relatively greater attention from researchers and some of this work 
has highlighted the influence of certain surrounding circumstances. For example, 
several theoretical models and frameworks for the explanation of PTSD have a focus 
on cognitive processing (Brewin & Holmes, 2003; Ehlers & Clark, 2000). In their 
cognitive model of PTSD, Ehlers and Clark (2000) distinguish data-driven processing 
and conceptual processing during the traumatic event. While conceptual 
processing is described as an analytic and calm view of the situation, data-driven 
processing refers to a very sensual and emotional experience mainly in accordance 
with bewilderment. The latter is said to contribute to PTSD symptoms and 
disorganized memory functions (Ehlers & Clark, 2000; Halligan, Michael, Clark, & 
Ehlers, 2003). In a meta-analysis, peritraumatic psychological processes were found 
to be the strongest predictor of PTSD (Ozer, Best, Lipsey, & Weiss, 2003) and a 
growing body of research has demonstrated the influence of peritraumatic distress 
and dissociation on posttraumatic stress outcome (Birmes et al., 2005; Brunet et al., 
2001; Fikretoglu et al., 2006; Marmar et al., 1994). 
Taken together, the above literature emphasizes the need to consider the specific 
circumstances surrounding people‟s experiences of disasters when attempting to 
understand their responses to disasters – responses both during the event and 
afterwards. In particular, the research literature suggests directing attention to the 
circumstances involving how people think and feel during the event. However, in a 
study where different types of disasters were considered, although peri- and 
posttraumatic outcome variables were significantly correlated, the event with the 
highest retrospectively reported peritraumatic emotional stress and perceived risk 
was not the one with the highest posttraumatic stress (Grimm, Hulse, Preiss, & 
Schmidt, 2011b). Thus, there is clearly much still to learn about the influence of 
specific circumstances on responses to disasters and the nature of the relationships 
between the circumstances and the responses. The aim of this study was to take a 
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first step at addressing this issue by developing a new self-report instrument and 
conducting a cross-cultural pilot study on emotional and cognitive processing during 
disasters. It should be noted that a few measures of peritraumatic states already 
exist, e.g. the Peritraumatic Distress Inventory (Brunet et al., 2001) and the 
Peritraumatic Dissociative Experience Questionnaire (Marmar et al., 1997). However, 
despite their good reliability and validity and therefore clear value in many cases, it 
was felt that they would not be appropriate for the purposes of the present study. It 
was considered important to (i) have a broader array of emotional and cognitive 
state options in order to allow investigation of the links with peritraumatic 
behavioural responses and (ii) compare these states across a number of stages 
throughout the course of the event as disasters often unfold in a dynamic manner 
and peritraumatic responses may need to be adaptive. Furthermore, as this study 
was part of a wider study seeking to improve public safety by examining aspects of 
physical structures as well as the human behaviour displayed within them, it was 
preferential to tailor the instrument to disasters involving evacuation attempts from 
enclosed settings. Finally, as there is reason to believe that culture may impact on 
human responses to disasters, a simultaneous cross-cultural development of the 
instrument was conducted. 
Aims 
The piloting of the questionnaire had several aims: 
- to determine item characteristics 
- to assess difficulties and relevance of items in order to identify questions best 
representing emotional and cognitive processing during disasters 
- to assess the influence of certain individual and event characteristics for a better 
understanding of the constructs (content validation) 
- to analyse scale characteristics of anticipated emotional and cognitive 
responses during disasters plus perceived risk of different types of disasters with 
explanatory factor analysis (construct validation) 
Method 
The study described in this paper is part of a larger cross-cultural multi-centre 
research project called BeSeCu (Behaviour, Security, Culture) with the following 
centres participating: Greifswald, Germany; London, UK; Barcelona, Spain; Warsaw, 
Poland; Hamburg, Germany; Prague, Czech Republic; Stockholm, Sweden; Bologna, 
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Italy and Izmir, Turkey. The study was approved in all national institutional ethics 
committees. 
Development 
The instrument for disaster survivors was developed through two approaches. Firstly, 
theoretical models and empirical data relating to disasters and peritraumatic factors 
were reviewed. Secondly, qualitative (single or group) interviews with 125 European 
survivors of fires, floods, earthquakes and terror attacks were assessed. These actions 
led to a theoretical framework about emotional, cognitive and behavioural 
responses during disasters being created (Grimm, Hulse, Preiss, & Schmidt, 2011a). 
Items for the pilot questionnaire were generated from the theoretical framework. 
Item generation was performed by an expert group consisting of personnel from 
three countries (Czech Republic, Germany, UK) and took place at an international 
meeting of the BeSeCu-consortium. The quantity of statements about emotional and 
cognitive processing in the theoretical framework was considered as an inclusion 
criteria. The development of the pilot questionnaire was conducted in English. After 
being finalized, each question was translated and assessed in the national 
languages of the other participating centres. A manual was designed in order to 
assist centres during recruitment, the assessment process and data entry, and a data 
matrix was sent to the centres into which the data could be entered and stored. 
Procedure 
There are often great challenges in identifying and accessing disaster survivors for 
research studies, thus it was decided that the pilot study would use scenarios of 
disasters. This would mean that anyone could take part in the study, regardless of 
disaster experience and recruitment of real disaster survivors could be mainly 
reserved for a final field survey. Therefore participants were given a description either 
of a terror attack, a fire, a flood or an earthquake that was based on the survivor 
narratives from the aforementioned qualitative interviews (s. Appendix A). However, 
each centre did additionally recruit a small sample of real survivors to take part in a 
cognitive debriefing. In this debriefing, the questionnaire was read out loud in the 
form of a structured interview and the survivors were invited to comment on the 
questionnaire‟s structure, understanding and usability. On average, the 
questionnaire took 45 minutes to be completed and the cognitive debriefing one 
hour. 
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Measurement 
The pilot form of the questionnaire consisted of questions about (anticipated) 
behavioural, emotional and cognitive responses during disasters plus questions 
about general emergency knowledge, risk perception and socio-demographic 
data. Considering the scope of this paper, only the analysis of two domains – the 
peritraumatic factors emotional and cognitive processing, consisting of 14 items, 
and risk perception, consisting of four items – is presented. 
In order to create a more detailed representation of human responses as a disaster 
unfolds, the questionnaire was separated into three distinct stages of a disaster: 
realization (of what is happening), during evacuation and after evacuation, and 
peritraumatic emotions and cognitions were measured at each stage. Risk 
perception was only assessed once along with general emergency knowledge at 
the end of the questionnaire. For the pilot study, participants‟ responses were 
recorded using a five-point Likert scale, with 0= not at all, 1= a little, 2= moderately, 
3= strongly and 4= very strongly. 
Peritraumatic emotion. When taking a look at peritraumatic responses to disasters, 
emotions play a key role, especially when considering their traits such as quick onset, 
automatic appraisal and unbidden occurrence (Ekman, 1992). Survivors from the 
aforementioned interviews did not report a great variety of emotional states, mainly 
peritraumatic detachment, fear and “panic” (Grimm, Hulse, Preiss, & Schmidt, 
2011a). Other states reported less often were anger, sadness and depression. States 
assessed in the Peritraumatic Distress Inventory‟s negative emotions scale (Brunet et 
al., 2001), such as guilt and shame or feeling horrified/ helpless were seldom reported 
by the interviewees and therefore omitted from the piloted instrument. However, an 
item referring to the concept of controlling one's emotions was assessed in the 
peritraumatic cognition scale. Fear, one of the strongest predictors for psychological 
distress following a disaster (Başoğlu, Kiliç, Salcioğlu, & Livanou, 2004; Başoğlu, 
Salcioğlu, Livanou, 2002), was assessed using the gradations survivors reported during 
interviews: nervous, scared, and scared to death. Additionally, the peritraumatic 
feeling of anger was assessed with the items angry and annoyed. As “panic” during 
disasters has been reported by survivors in current interview studies, albeit with 
differing quantities of statements (Grimm, Hulse, Preiss, & Schmidt, 2011a; Prati, 
Catufi, & Pietrantoni, 2012), it was decided to include this item in the questionnaire. 
Although survivors reported experiencing dissociation and depersonalization during 
the disaster, it was decided not to integrate dissociative symptoms into the stages 
part of the questionnaire, for two reasons. Firstly, recent studies support the finding 
that peritraumatic distress and dissociation are conceptually different, both 
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predicting in unique ways PTSD symptoms (Birmes et al., 2005; Fikretoglu et al., 2006). 
Secondly, dissociation is closely linked with memory disorganization (Halligan et al., 
2003). Therefore it was decided that if dissociation were to be of interest, its 
investigation would be better served by a separate, single assessment using a 
measure such as the Peritraumatic Dissociative Experience Questionnaire (Marmar et 
al., 1997). 
Leach (1994; 2004) has defined three categories of human responses to disasters: 
calm; reflexive, almost automatic behaviour; and counterproductive reactions. It 
was decided that the manner of emotional reaction should also be assessed using 
the items calm and, as its opposite, excited as both were in accordance with 
Leach's theory and reported by interviewed survivors (Grimm, Hulse, Preiss, & 
Schmidt, 2011a; Leach, 1994; Leach, 2004). 
Peritraumatic cognition. Cognitive appraisals of peritraumatic emotions as well as of 
the disaster situation were assessed with the constructs coping strategies, perceived 
threat and control beliefs. During disasters, participants' thoughts may centre on 
comprehending the incident and appraising the situation for risk (Grimm, Hulse, 
Preiss, & Schmidt, 2011a). As a traumatic event can also be classified from an 
individual perspective as an emotional and cognitively overwhelming situation 
(Ehlers & Clark, 2000), victims‟ coping strategies were of interest. As several 
interviewed survivors reported employing strategies to help deal with the traumatic 
situation, their statements were reworded in order to generate items. Coping 
strategies presented in the pilot form were controlling the emotions, focusing on 
surviving and blocking the situation out. However, it must be noted that such 
strategies were not reported that often. Feedback indicated that this was either 
because emotional, cognitive and behavioural responses seemed to happen 
automatically (s. domain peritraumatic emotion) or because participants could 
either not remember applying or did not apply any coping strategies. 
Leach (1994) suggests that a threat perception is, from a survival-psychological view, 
an appraisal occurring when people face the possible occurrence of a disaster, 
which is mainly accompanied, at least initially, by the behavioural components 
inactivity and denial. In the aforementioned interviews, participants reported the 
perceived risk of danger to life and health. As the influence of perceived life threat is 
related not only to greater posttraumatic distress (Hollifield, Hewage, Gunawardena, 
Kodituwakku, & Weerarathnege, 2008; Johannesson et al., 2009; Ozer, Best, Lipsey, & 
Weiss, 2003; Sumer, Karanci, Berument, & Gunes, 2005) but also to a possible change 
in behavioural reactions during disasters (Leach, 1994; Prati, Catufi, & Pietrantoni, 
2012), it was decided that aspects of threat should be assessed in the pilot form. 
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Perceived threat was assessed as being concerned about one‟s safety; this was in 
order to reflect both the cognitive and the emotional aspects of the construct. A 
similar item “I felt afraid for my safety” is part of the Peritraumatic Distress Inventory, 
appearing in the scale on perceived life threat and bodily arousal (Brunet et al., 
2001). 
Internal locus of control or personal control beliefs are usually assessed as a stable 
construct, functioning as a resilience factor to posttraumatic distress after disasters 
(Mellon, Papanikolau, & Prodromitis, 2009; Sumer, Karanci, Berument, & Gunes, 2005). 
However, perceived control over the traumatic situation as it was happening could 
be related to posttraumatic outcomes as well, as persons with higher PTSD levels 
might tend to generalize from the state of having no control during the disaster to an 
overall trait of having no control over their lives (Ehlers & Clark, 2000). In the pilot 
study, the assessment of control beliefs was limited to cognitions during the incident; 
items were created using internal locus of control and external loci of control 
derived from interviewee narratives. 
Risk perception. Risk perception consists of two domains, general/ objective risk and 
personal/ subjective risk, which are well established in risk research and have been 
assessed in studies dealing with the influences and consequences of risk perception 
after terror attacks and natural hazards in affected geographical areas or 
nationwide (Fischhoff, Gonzalez, Small, & Lerner, 2003; Goodwin, Wilson, & Gaines, 
2005; Ho et al., 2008; Huddy et al., 2002; Kellens et al., 2011). Huddy et al. (2002) 
showed that general and personal risk are, although correlated, different 
dimensions; general risk involves people‟s opinions about the likelihood/ probability 
of events occurring in the future in a country or area, while personal risk is connected 
to emotional and behavioural constructs such as anxiety, fear and somatic 
symptoms or avoidance behaviour (Goodwin, Wilson, & Gaines, 2005; Huddy et al., 
2002). Therefore it was believed that the assessment of personal risk would be 
possible with the use of disaster scenarios and could reveal something of interest 
regarding answering tendencies about anticipated cognitive and emotional 
responses to disasters. It was expected that the construct validity of the 
questionnaire would be enhanced if personal risk loaded on factors other than just 
peritraumatic emotional and cognitive responses to a hypothetical disaster scenario. 
Following the approach taken in other studies, it was decided that personal risk 
would be assessed as concern (Goodwin, Wilson, & Gaines, 2005; Huddy et al., 2002; 
Kellens et al., 2011). 
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Participants 
Recruitment was performed by each centre in November 2009. Scenario 
participants were required to be aged between 18 and 60 years. For the cognitive 
debriefings, participants had to have already experienced one of the following 
disasters: a flood, a fire, an earthquake, or a terror attack. After giving consent, 
participants completed a paper/ pencil version of the pilot questionnaire. 
Questionnaire assessment and cognitive debriefings were conducted using 
experienced psychologists. 
A total of 336 participants took part in the study; 53 from Germany, 20 from the UK, 
53 from Spain, 50 from Sweden, 52 from Poland, 54 from the Czech Republic, 48 from 
Turkey and six from Italy. There was an almost even split of females (55.1%) and males 
(44.9%). Mean age was 35.5 years (SD = 13.5). Three percent of participants had a 
migrant background; as this was a small percentage, migrant status was omitted 
from the analysis. On average, participants had been in education for 16.0 years 
(SD= 5.9). Twenty percent of participants had experience of working as a police 
officer or firefighter. Twenty-five participants had already survived a fire, a flood or 
an earthquake. These events happened on average ten years (SD= 8.5) ago. 
Participants were divided into the scenarios fire (40%), terror attack (20%), 
earthquake (20%) and flood (17%). The remaining three percent took part in the 
cognitive debriefings. 
Statistical Analysis 
Questionnaire responses were coded and data checked in a standardized PASW/ 
Excel data matrix by each participating centre. After this, the data matrix and 
completed questionnaires were sent to the coordinating centre in Greifswald for 
final checking and data analysis. Implausible data or values out of range were 
coded as missing if they could not be verified in the completed questionnaire. If two 
answers were coded instead of a single answer, two raters decided which one to 
pick. All statistical analyses were conducted with PASW version 18.0. Several tests 
were applied in order to analyse item and scale characteristics. Descriptive statistics 
including means and standard deviations were calculated. Effects of gender, 
scenario type, disaster experience and emergency work experience were analysed 
with T-tests and univariate ANOVAs. Differences between the three disaster stages 
were assessed with repeated measures ANOVAs. Scale characteristics were 
analysed with Cronbach‟s , item-scale correlations and scale intercorrelations were 
assessed with bivariate Pearson-correlations. The structure of the pilot form was 
assessed with explanatory factor analysis. Regarding item and scale characteristics, 
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an item was deleted if its substance was diverged, but also if the item-scale 
correlation was below .30 at all three disaster stages and the scale‟s Cronbach's  
was enhanced by deleting the item. 
Results 
Cognitive debriefing 
In general, the questionnaire sections on peritraumatic emotions and cognitions 
were considered a good fit to the participants‟ disaster experiences. Also the 
structure of the questionnaire, with the repetition of the set of questions about 
peritraumatic emotions and cognitions at three disaster stages, was found useful in 
order to illustrate a dynamic experience of peritraumatic states. Feedback included 
suggestions to simplify or reword several items, especially on the coping strategies 
and control beliefs scales, in order to increase ease of understanding, e.g. remove 
double negatives in one sentence. Also several participants found that items about 
coping strategies were not always applicable in their given situation. Questions rated 
as unsuitable during the cognitive debriefings were verified again by researchers but 
only omitted if unsuitability was also indicated by psychometric criteria. A further 
point raised was that different gradations of fear, such as the items scared and 
scared to death, were overly similar. Thus, as a consequence of participant 
feedback and psychometric analysis, items were removed. 
Item characteristics 
In a first step, three items, one from the emotion scale (calm) and two from the 
control beliefs scale (control self/ others) were deleted due to low item-scale 
correlations and changes in Cronbach's . One further item, being excited, was 
translated in some countries with a negative connotation and in others with a 
positive connotation, and was therefore removed by expert consent. Gender 
differences were apparent on 10-30% of items (depending on the stage of the 
disaster), predominantly on the emotion scale. For about 60% of all items, the type of 
scenario participants were allocated to resulted in response differences at the first 
two disaster stages; differences decreased at the after evacuation stage. Scenario 
differences were mainly apparent on the emotion and risk scales. When comparing 
the realization stage items to the during evacuation and after evacuation stage 
items, significant differences were found on all items except for the blocking the 
situation out item. Mean item scores decreased significantly across the three stages, 
except for the being angry item, on which the mean scores increased. Results for the 
characteristics of the remaining items are shown in Tables 1, 2 and 3. 
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Table 1: Characteristics (after the scale revisions) of items on peritraumatic emotion at the different disasters stages (n=336) 
Scale: 
Peritraumatic Emotion 
Stage1): Realization Stage2): During Evacuation Stage 3): After Evacuation 
M (SD) Gen Sce ISC M (SD) Gen Sce ISC M (SD) Gen Sce ISC 
I was annoyed. * 1.38 (1.31)   .52 1.20 (1.22)   .60 1.25 (1.28)   .70 
I was angry. ** 0.91 (1.19)   .60 0.83 (1.11)   .64 1.09 (1.30)   .71 
I was nervous. *** 2.15 (1.34)   .74 1.93 (1.24)   .72 1.60 (1.19)   .65 
I was scared. *** 2.37 (1.25)   .80 1.91 (1.30)   .83 1.28 (1.19)   .78 
I was panicking. *** 1.29 (1.33)   .79 1.00 (1.26)   .84 0.49 (0.91)   .70 
I was scared to death. *** 1.17 (1.38)   .79 1.02 (1.37)   .77 0.48 (0.99)   .66 
Note: Gen = Gender, Sce = Scenario, ISC = Item Scale Correlation ( = p< .05; = p< .01; = p< .001) 
Within subject differences between stages: * = p< .05; **= p< .01; ***= p< .001 
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Table 2: Characteristics (after the scale revisions) of items on peritraumatic cognitions at the different disaster stages (n=336) 
Scale: 
Peritraumatic Cognition 
Stage1): Realization Stage2): During Evacuation Stage 3): After Evacuation 
M (SD) Gen Sce ISC M (SD) Gen Sce ISC M (SD) Gen Sce ISC 
How concerned were you 
about your safety? *** 
2.54 (1.08)   .63 2.20 (1.12)   .72 1.33 (1.16)   .55 
The situation was out of 
control. *** 
1.43 (1.31)   .69 .92 (1.12)   .64 .49(.82) 
 
  .46 
The situation was in the 
hands of fate. *** 
1.16 (1.35)   .57 .75 (1.11)   .57 .57 (1.01)   .47 
I tried to control my 
feelings. ** 
2.32 (1.08)   .33 2.26 (1.04)   .29 2.07 (1.12)   .69 
I blocked the situation out. 1.25 (1.25)   .39 1.25 (1.22)   .53 1.46 (1.27)   .54 
I focused on surviving.*** 
2.61 (1.12)   .59 2.29 (1.26)   .69 1.56 (1.30)   .60 
Note: Gen = Gender, Sce = Scenario, ISC = Item Scale Correlation ( = p< .05; = p< .01; = p< .001) 
Within subject differences between stages: * = p< .05; **= p< .01; ***= p< .001
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Table 3: Characteristics (after the scale revisions) of items on personal risk (n=336)  
Personal risk M (SD) Gen Sce ISC 
How concerned are you about becoming the 
victim of a fire? 
1.36 (0.97)   .74 
How concerned are you about becoming the 
victim of a terror attack? 
1.11 (1.13)   .85 
How concerned are you about becoming the 
victim of a flood? 
1.08 (1.11)   .75 
How concerned are you about becoming the 
victim of an earthquake? 
0.86 (1.22)   .84 
Note: Gen = Gender, Sce = Scenario, ISC = Item Scale Correlation ( = p< .05; 
= p< .01; = p< .001) 
 
Influence of experience 
Few differences in item responses were found between the disaster survivors who 
completed a cognitive debriefing and scenario participants. However, survivors 
did rate the situation as being out of control at a significantly higher level for the 
realization and after evacuation stages (T= -2.08; p< .05 and T= -2.36; p< .05, 
respectively), while scenario participants gave a significantly higher endorsement 
of the item about blocking the situation out at all disaster stages (T= 2.08; p< .05, 
T= 2.93; p< .01 and T= 2.78; p< .05, respectively). Moreover, the item about 
controlling one's feelings was rated higher by scenario participants at the during 
evacuation stage (T= 2.28; p< .05). 
Differences between participants who had experience of working for the 
emergency services (“emergency workers”) and participants with no emergency 
work experience (“civilians”) were found particularly at the realization and during 
evacuation stages. The items about being nervous (T= 2.99; p< .01 and T= 2.33; 
p< .05, respectively) and the situation being out of control (T= 2.80; p< .01 and T= 
3.09; p< .01, respectively) differed significantly at both stages, with civilians 
scoring higher than emergency workers. Also, at the realization stage, civilians 
reported higher levels of concern about their own safety (T= 3.39; p< .01) and 
being scared to death (T= 3.00; p< .01), while emergency workers reported 
significantly higher levels of being annoyed (T= 2.84; p< .01). At the third disaster 
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stage there were no differences between emergency workers and civilians. 
However, emergency workers were more concerned about becoming a victim 
of a fire (T= -3.07; p< .01) and an earthquake than were civilians (T= -2.59; p< .05). 
Scale characteristics 
The principal component analysis (using Varimax) explained altogether 66.6%, 
62.3% and 65.3% of variance for the three disaster stages, respectively. The first 
factor included four items about the emotional states of fear and panic; at the 
realization and during evacuation stages, the items about concern and focusing 
on surviving were also included. The second factor included four items about 
personal risk at all stages. The third factor had two items regarding anger; at the 
after evacuation stage this factor also included feeling nervous. Finally, the fourth 
factor included the coping strategies items and the fifth factor the two remaining 
control beliefs items. Cronbach's  for the peritraumatic emotion, cognition, and 
the personal risk scales are shown in Table 4 before and after revisions. 
 
Table 4: Scale characteristics: Cronbach's  before and after revisions 
Scale Peritraumatic 
Emotion 
Peritraumatic 
Cognition 
Personal Risk 
Revision Before After Before After  
Stage 1): 
Realization 
 
.66 .83 .57 .50  
Stage 2): During 
Evacuation 
 
.70 .84 .45 .60  
Stage 3): After 
Evacuation 
.65 .78 .32 .54 .82 
 
The peritraumatic emotion and cognition and the personal risk scales were all 
significantly intercorrelated at all disaster stages. Scale intercorrelations are 
shown in Table 5. Correlations were beneficial in showing that all scales belonged 
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to a superordinate construct, but the correlations were not high enough to 
conclude that the scales were measuring the same thing. 
 
Table 5: Scale intercorrelations (after the revisions) for peritraumatic emotions 
and cognitions and personal risk 
Stage Scale Scale II: Peritraumatic 
Cognition 
Scale III:  
Personal Risk 
Stage 1) 
Realization 
 
Scale I: Peritraumatic 
Emotion 
.54*** .15* 
Scale II: Peritraumatic 
Cognition 
- .27*** 
Stage 2)  
During 
Evacuation 
Scale I: Peritraumatic 
Emotion 
.56*** .19** 
Scale II: Peritraumatic 
Cognition 
- .36*** 
Stage 3) 
After 
Evacuation 
Scale I: Peritraumatic 
Emotion 
.34*** .23*** 
Scale II: Peritraumatic 
Cognition 
- .25*** 
* = p< .05; **= p< .01; ***= p< .001 
 
Discussion 
In this study, part of a larger international study of human responses to disasters, a 
new instrument measuring emotional and cognitive processing during disasters 
was pilot tested across several European countries. The development of the 
instrument was based on theoretical models from the fields of trauma-, survival-, 
and social psychology and a theoretical framework generated from survivor 
narratives. The process consisted of several steps, from interviews with disaster 
survivors to item development, design of a pilot questionnaire, plus psychometric 
and content analysis. Pilot testing was performed according to the approach 
taken by other international research projects and was considered to be a 
beneficial way of testing psychometric characteristics and usability in order to 
enhance the questionnaire (Petersen, Schmidt, Power, & Bullinger, 2005; Winkler, 
Matschinger, & Angermayer, 2006). It was found that, overall, the pilot study 
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produced a satisfactory instrument for assessing the constructs peritraumatic 
emotions, peritraumatic cognitions including perceived threat, coping strategies 
and control beliefs, as well as personal risk. In general, the pilot study supported 
the use of a questionnaire teamed with event scenarios, especially when 
recruitment of a purposive sample – in this case, survivors of disasters – is 
challenged by factors such as limited access and small sizes. While the usability 
and feasibility of the questionnaire appeared to be enhanced after taking on 
board the results from both sets of participants, it must be noted that an 
empirical validation of the employed models and theoretical framework was not 
possible as most participants were answering based on a scenario and not 
personal experience. 
When comparing the developed instrument with current standardized measures 
such as the Peritraumatic Distress Inventory (PDI) (Brunet, et al., 2001), differences 
as well as similarities can be found. The PDI measures reactions to traumatic 
events with two scales, negative emotions (7 items) and perceived life threat/ 
bodily arousal (6 items). Both measures contain similar items regarding emotions. 
In the PDI, the concept of anger is represented as anger/ frustration about not 
being able to do more, while the developed instrument measures being angry/ 
annoyed in general. In addition, the PDI emphasizes the feelings of fear, 
helplessness and horror during the event, in accordance with the DSM-IV PTSD 
Criterion A2, while the developed instrument focuses on fear and panic. The 
items sadness/ grief from the PDI were not assessed in the new instrument as 
these secondary emotions were mainly reported by interviewed survivors as 
being experienced after the disaster, not during it. Similarly, the PDI items on guilt 
and shame were not assessed in the new instrument as these were not reported 
in survivor narratives. It is possible that such items might be more relevant to 
traumatic events other than major disasters, e.g. interpersonal traumas such as 
assaults. 
Some differences in the conceptual frameworks of both measures are apparent. 
An item on controlling emotions was present in both questionnaires; in the PDI it 
belonged to the negative emotion scale, in the new instrument it was seen as a 
coping strategy and therefore considered a peritraumatic cognition. Conversely, 
the item “I thought I might die” came under the PDI‟s perceived life threat scale, 
while a similar item “I was scared to death” came under the peritraumatic 
emotion scale in the new instrument. Furthermore, although perceived life threat 
was part of both instruments, bodily arousal was not measured in the new one. 
Fikretoglu et al. (2007) found the effect of peritraumatic negative emotions on 
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dissociation was reduced in police officers, and no longer significant for civilians, 
when peritraumatic physical and cognitive panic reactions were controlled for. 
Those authors used the PDI in order to asses panic but suggested that future 
research should instead control for the presence of a panic attack during the 
traumatic event. Therefore, in the current study, all symptoms of a panic attack 
were assessed using the DSM-IV criteria. However, due to the scope of this article, 
the results of that assessment are not presented here. Several new items were 
created for coping strategies such as focusing on surviving/ blocking the situation 
out and external loci of control during the disaster. Like all other items, these items 
were derived from disaster survivors‟ narratives, however recent research has also 
highlighted a need to investigate cognitive strategies during traumatic situations 
such as self-regulation of emotions and focusing on the reality of the threat in 
order to better understand mechanisms of peritraumatic responses (Briere, Scott, 
& Weathers, 2005; Fikretoglu et al., 2006). 
In summary, the two measures are similar in some respects but are ultimately 
different, and not just in the choice of items. The PDI aims to assess if several 
peritraumatic states were present during a traumatic event and how these 
influence related states such as peritraumatic dissociation and acute stress 
disorder (ASD)/ PTSD symptoms. The new instrument was developed to 
investigate peritraumatic states as the event unfolded, and so incorporated a 
repeated measures aspect, and the events of interest were specifically disasters, 
ones which necessitated an evacuation attempt from an enclosed setting. 
Another aim of the new instrument was to allow the investigation of interactions 
between peritraumatic emotional and cognitive processing and behavioural 
responses during a disaster experience. 
Effects of gender were detected when considering higher peritraumatic fear/ 
concern during disasters. Gender effects have also been detected in 
epidemiological studies on posttraumatic stress reactions after the World Trade 
Center terror attacks (Silver et al., 2002; Schlenger et al., 2002). However, 
regarding risk perception, no gender effects were detected, which is not in 
accordance with recent findings (Armaş, 2006; Huddy et al., 2002). The type of 
scenario did have significant effects on the answering tendencies. Here, it must 
be noted that all scenarios described a situation of similar risk, from the stage of 
realization, to the stage where an evacuation was being initiated, through to the 
stage of a participant reaching a place of complete safety. Regarding 
differences in peritraumatic fear and cognition related to the type of scenario, it 
should be noted that other recent research studies have found significant 
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differences in survivors‟ post- and peritraumatic stress depending on the type of 
disaster they had experienced (Grimm, Hulse, Preiss, & Schmidt, 2011b; 
Shakespeare-Finch & Armstrong, 2010). One possible explanation regarding the 
scenario effect on personal risk might be that participants were primed; that is, if 
a participant was given a scenario describing a terror attack for instance, the 
scenario itself may have increased salience of terror attacks in the participant‟s 
mind, which might have then resulted in higher levels of concern of becoming a 
victim of a terror attack. In future research, the relationship between the type of 
disaster with its unique characteristics and levels of peri- and posttraumatic stress 
should be investigated. 
The relevance of the stages approach, i.e. assessing cognitions and emotions 
during different parts of the disaster, was underlined by significant changes in 
answering tendencies at realization, during evacuation and after evacuation. 
The authors believe that a dynamic view of peritraumatic responses will help to 
further investigate adaptive behaviour during disasters but also its influence on 
posttraumatic stress outcome. 
Overall, item responses did not differ much between real survivors and scenario 
participants. This underlines the quality of the content validity of the 
questionnaire, which was undoubtedly enhanced by drawing from detailed 
survivor narratives. However, prior disaster experience did impact on subjective 
risk concerning one particular disaster type, fire, although statistical tests 
revealed a trend just short of being significant. The effect of prior disaster 
experience on future perceived risk has been shown in several studies for floods, 
landslides and terror attacks (Kellens et al., 2011; Ho et al., 2008; Fischhoff, 
Gonzalez, Small, & Lerner, 2003), therefore it is possible that the small number of 
real disaster survivors in the current sample, and the time that had passed since 
the incidents (10 years on average), might have produced this non-significant 
result (see also Helweg-Larsen, 1999). Experience of a different kind, professional 
emergency experience, had a significant effect on certain answers. Differences 
between civilians and emergency workers were found at the realization and 
during evacuation stages on relevant items such as being scared to death, 
being nervous, being concerned about one's safety and thinking that the 
situation was out of control, which is in accordance with other studies (Brunet et 
al., 2001; Fikretoglu et al., 2007). 
Regarding the scale structure, it was demonstrated that items were grouped 
along the factors of emotional and cognitive processing during disasters and 
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personal risk. However, it must be noted that, especially for the stages during the 
disaster, a strict isolation of peritraumatic emotions and cognitions might not be 
possible, which might be related to the characteristics of basic emotions (Ekman, 
1992). The scenario group‟s answers about peritraumatic emotions and 
cognitions might have been confounded with the actual concern those people 
had about becoming a victim of a disaster and, to a lesser extent, related to the 
disaster scenario itself. Relationships between the peritraumatic emotions/ 
cognitions and personal risk scales were detected via significant positive 
correlations. However, although the construct of threat during the event was, 
considering the wording of the items, somewhat connected to the construct of 
personal risk, the items did load on different factors. Thus, this finding supports the 
idea that the scales measure different constructs. 
Limitations 
Although scenario assessment worked in achieving improved usability and 
feasibility of the instrument, it was not without its challenges. For example, this 
approach relied on participants being able to put themselves „in the shoes‟ of a 
real disaster survivor and being able to embellish on the information given in the 
scenario description. Answers about emotional and cognitive disaster 
experiences would have been drawn from layperson beliefs. As Alexander (2007) 
showed, there are still many misconceptions about human responses to disasters, 
such as the frequency of occurrence of mass panic, so the results of the pilot 
form based on scenario participants may have been influenced by underlying 
misleading constructs. However, this was addressed by undertaking cognitive 
debriefings with real survivors and taking their results into account along with 
those of the scenario participants together with psychometric analysis. In 
addition, it must be considered that, in order to have a realistic illustration of 
disasters, the scenarios were based on previous interviews with 125 disaster 
survivors. Furthermore, the same researchers were engaged in those interviews 
and the pilot development of the new instrument. 
It must be noted that neither the number of cognitive debriefings per centre nor 
the number of interviews per disaster type and country that the final scales were 
based on should be considered representative and were rather affected by the 
incidence rates of disasters across Europe. Therefore a systematic bias in item 
response due to the disasters experienced across countries might have occurred. 
Also, a self-selection bias might have been present; survivors with disorganized 
and incomplete memories or heightened emotional states due to severe 
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traumatic stress might have avoided taking part in the interviews and cognitive 
debriefings and so the results on emotions and cognitions might only pertain to 
survivors with less of a posttraumatic stress outcome (Grimm, Hulse, Preiss, & 
Schmidt, 2011a). As discussed earlier, there were very few significant differences 
in answers between real survivors and scenario participants and this could also 
be a function of the low number of real disaster survivors in the sample. A further 
limitation concerning the validation of the instrument is that current 
posttraumatic stress symptoms (deriving from any specific traumatic life event) 
were not assessed in the sample. According to Ehlers and Clark's (2000) cognitive 
model of PTSD, individuals with higher current levels of PTSD use several 
dysfunctional behavioural and cognitive strategies, which assist in maintaining 
PTSD symptoms. Therefore it could be assumed that if any of the scenario 
participants had current PTSD symptoms then they may have tended to 
anticipate their responses to a disaster scenario to be more passive and stressed. 
However, while this validation of the instrument is of course necessary it will be 
more reliably assessed in a study where disaster exposure is controlled for. 
Finally, the items on emotional and cognitive states were designed for the 
disaster types fire, flood, earthquake and terror attack, and where an 
evacuation was attempted from an enclosed setting; generalizing to other 
disasters cannot be supported at this point. Although development and 
assessment was performed in seven European countries, cross-cultural validity is 
not a given yet. Another aim for future research can be to empirically identify 
differences in emotions and cognitions (Freitag, Grimm, & Schmidt, 2011) as well 
as in perceived risk of disasters across Europe and compare these to differences 
indicated in literature (Gierlach, Belsher, & Beutler, 2010; Shiloh, Guvenc, & Onkal, 
2007; Steger, Frazier, & Zacchanini, 2008). 
Conclusion 
In summary, this article presented the cross-cultural development and pilot 
testing of a new instrument measuring emotions and cognitions during disasters 
as well as personal risk. The pilot testing was based on psychometric criteria 
including participants' responses to different types of disaster scenarios and 
cognitive debriefings involving real disaster survivors. The procedure enhanced 
the constructs and gave information as to how items could be reformulated for 
better understanding and usability. Also, pitfalls in cross-cultural research, such as 
translation problems concerning the connotation of emotion words, were 
brought to light. Overall, 20% of the initial items were reduced and three scales – 
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peritraumatic emotion, with its facets fear and anger, as well as peritraumatic 
cognition and personal risk – resulted from the pilot study. Also, the findings 
highlighted the relevance of investigating emotions and cognitions during 
different stages of a disaster. Future research should investigate further the 
influence of peritraumatic emotions and cognitions during the distinct stages of 
disasters as this will likely be beneficial for the understanding of posttraumatic 
psychological outcomes, as well as for the understanding of behavioural 
responses displayed during disasters. Also beneficial would be further studies on 
cross-cultural differences in the displayed intensity of such emotions and 
cognitions as fear, anger, perceived threat, coping strategies and individual 
control beliefs. 
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Appendix A: One example of a scenario described at the beginning of 
the pilot form 
Simulation Scenario: Terror Attack 
Please imagine you are involved in the following situation: You are travelling in an 
underground train through London. It‟s approximately 8.30 a.m. and you are on 
your way to work. The train is just departing from the platform. All of a sudden you 
sense a big bang. First, you don‟t know what is going on, but you‟re immediately 
scared. You feel that you hurt your head during the blast. Your train is stopping in 
the middle of the tunnel. There‟s a power outage, so there‟s no light in your 
carriage anymore. People start getting nervous and panicking, and everybody 
tries to find out what is happening. There‟s no information given via loudspeakers, 
and no staff around to help people in the train. The doors are closed, so you and 
the other travellers are trapped. After approximately 10 minutes some people 
start breaking the door open and start evacuating from the carriage. You follow 
the other people through the tunnel back to the station. There‟s hardly any 
space between the train and the walls of the tunnel, so it‟s difficult for all of you 
to move forward. On your way out emergency services arrive and escort you out. 
The evacuation takes about 30 minutes. 
 
